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3 € fifc £ L fcpUC-X-HSA lC*H*&*pUC-X-HSA-A 
%lft0< 4. 7*3 X 3 KpJ0B-NeO(PttM ( 31 2 E8 ) 
UTmK^TiT^^r^X 5 KpJ0B207(7 ^ > * 



i.) * tt JB L . C ^ . NeO (7 
MA*h7XX7r5- "t'3* ( I ) ) iftfS^F 

aa < kUTmifi$nT^s7'7xa kpmeo ( 7 r ^ 

•*->7.) ^ttffl r7X5 KpNEO^Hind D R 

r/EcoR 

y> ^I!r/c. Tffl;OKM : 

EcoR I Hind HI 

5 ' — AATTGAACCTTATCTCGAGGCCCGGC 

CTTCGA ATAGAGCTCCGGGCCCTCGA — 5 ' 

^ r S-^tjfl^ 'J^/t^U^f-K*. RKpKEO 
toXZ^'tito? V V hCT4DNA »J#-*-£ffl 

T 3 IS • El (fc t T r 7 X 5 K pMeO- PL $ iJ} • 
RtJ 52 — ^ tfi ^ U 9 \**+ Ktt5 ' -^52^ 
EcoR I ttff£«Kn£f? 3' -^3SCIIindni 
5fe«*Wr-5li^. rt^^WindlD. XhotRtf 
S-alfiBli^Tfr-5* l^-,TilitSa7*7X^ KpNeO 

• pl i*N e oa«£^ojtiftciHafl>«ira»««ii« 

8Btt**Tl" *. ZOr^X^ KpHcOPL ^ 

Hindffl Sl^Ba.H I C <fc *) — ffifR^fc^. I. 4 lb 7 5 
*Vyr£i&fc. r?^$ KpJDB207 «Nlnd 0 & 
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cf«aiAte^LEu 2 s*£*rr *-7 7 ? 

T40NA V C£ 9 itfcr 5 £ £C<fc * 7*7 X 

$ KpJDB-HeO£ft fc. 

6*SBlAH22tt;©£fete DNA 100«£ I a a v K 
©Sau3Al£ 3 7 i 5 5)- $ * C 200*1 0 

5 0 ■HTris-HCl(pH7. 5 ) . 7 .HUgCl, . 5 0 ■« 
NaC£ 40 . 1 0 rf(O0. 5 HEDTA (pH 8. 0 ) ^Unx. 

6 5 X 1 0 5% 
•> a tfi-T E (TE : 1 0 ■HTrls - HC! (pH 7. 5 ) . 
1 ettEDTA) t 2 0 % > 9 fl* - T E4ffll\ 
K*±ftl 2*£TttSLfc. C©43K©JbCi;ga 

ffl^. 2 2 KrpaT 1 5 ttfiil* L 8 t T jfi & L» • 
ifl^a* *#SCOl*Tl£Slttc*jmT^ 1 5kb 
— 2 0kbO77/> > F^tL'I»i:5 0 pfO 

3M»at r »; •> (ph5.2) tan** fcci 



¥2-117384 (8) 
rfOi^y-^^DiiA, £<££L*:tft. »20 
tC-5WBt, D N A £i*f5$ 
( I 5 Krp.. 5 $K 4t) tickOs DNAcfcft* 
@»RLfc. £ ©it i££ 7 0 %JC ^ y -rt'Tfc 
UK «E««Lfc. &±©!attC<fcO. 5«© 
D N A${9/:. 

£ © DMA 1 2 7 — i» (Strategene 

ttJJ) . &Cf 350 3. - y Y ©T4DNA V A* - -fcf 
rSit) (tS-tf. 16 t T-$Sl5S*fc CKlfci&: 
1 0 Pt © 5 0 -MTri»-HCl(pH7. 5 ). I 0 ■HHiC!.. 
1 0-MOTT. 1 -MATP ] . ±&E£« 1 pt £ t % % 
CICA-PACK Plus*y r (S Ira Legene . IGP6- P) *C <k 

*©£*, 3 Xl0»pfu©. ^MaP2392 # (hsdR 
514(rk-,«k*). supE44. supF58. lacYI. f aU2. 
gal T22. -et Bl. trp R55. (P2) ) 
7T-^tBfe. lOOOpTu ©7 r — 5 0 */© 
P2392 fcBSlCjra*.. 3 7 X T 2 0 ^5fi5$«tt/:a, 
2. 5 a* CD l-Top- Agarose ( L B *S J& ( 1 K h <J 7* 
rV. 0. 5 3*6I$X*X. 1^ MaC£) * 0. 7 % 



7 A* o - * ) £ £ IC. fc&9 0w©L-ru-r 
( L B + 1. 5 CJ^/i. £©£■>* 

7* U- r £ 5 ttffl fiL. 3 7 "C CT-SIS« 

r 7-* r 7 ©j&j&$4xfcr 

U-r£ll*r«l4TCT«#L,fc. 

Hybond-NK (77^ t i.) * 7 # o — 7. ffi IC 
Sff<*-ttr. £££ 2 #lft2t Lfc. ffil*7*'a-X 
A>£l**<L* t£Sflo£±K. 0. 5 M NaOH, 1 UNaCl 
£&Lfc3MM74/U^- (Hha t .an) i tC 5 Tul 

B3£ 0. 5 rt Tris-HCI (pH7. 2 >. 1. 5 fl 
NaCl£&l,fc3 MM7 * /U*-±K&L. 5#/ft 
ZtLfc. 2XSSC iTW*^^, ffitt£-*fc. ffi 
G2 ^ 7 v 7 v rTfi^, U VW(HU S 

DNA^IKCSSl//;. £ ADCiaic^© 

ww?fii«o75y ^jgj; »? i oaactssr s« 

SK^^jt^^/a/irD-rADH (5' ATC 
TCT ATC CCA CAA ACT CAA AAA CCT CTT) t -< 7* 

"J/UM-> 9 flJi$^^Cft^7^7V 

rtC^i^. XA8-S (3^v*tfc) CS« 

Intenaify screen ^fflt^ - 7 0 tCT5 



^fcr?-^^^?-/^^./ h © ife T *> $ t 
0. lOOjrfttT Mift ( 1 0 aiMTris-IICKpB?. 5 ). 

1 o.nngcu ) c««t % Siac2 0#n,1ttSL 
/c. ttiQM[0. 5 irf€ I ri0TM«Ti&RU -to 
T B 5 *t£ Lf:^ttT^WHP2392 

Ht. iSS9OoiiitO7*u-Ktc^07 # 7-^*^^ 
S-ttA:. m Ii5c $ -fr -T 7 ti. P5BC±S2(D«fc o 

r 7 - ^ frt> U ?> * t- 4 7* ^ o - y $ / c # ^ 
7* -r 7* 7* 7 — ^ * /< x *y — )U t: v h Q>'Jc~C 
5 0 *rfOP2392 IBBSCJUQi. 3 7 X T 

2 0^R.1WEL^». «^2«£<DLBi&l&. 10 

■ KflgSO. UltoK. 3 7 t T 6 UPaH5<t o Lfc. 
^ a d * n, a ^ ;jD A. . # ;u r v 9 X 5 * 

-CCaMt^tCiSBS-efc. 2. 500rp« TS^iS 
*OL. ±vfl£i*fc. COJtrff^tClO'**-^-® 
7r-'^<tStlt^fc, £CD±tff 800^tZ 100 
p£© 5HNaCI *lni^. ifcC 540 ii/ © -f V r a ,< j 
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-/u£JjHi<fc<£-tf-2 0TCT2 o ananHLfc. 
ifi&L. &fci±££ SOOoicaiOKx^y-^-c 
tftV^ 200*/ ® T ECiSW 

lif (6 Oa-» b/rf) © DNasel (5?fiiS) 
2ii(D lnHiClt^DOA., 3 7fC3 0^515 

vnUt-TjSiatfc. 1 2 Kr P «. 5 ft 

2* (i : i) -c-mm&Ltz. t* *ftfc7kJ3tc 

'20«fCD3M»H*t'J4l. (pn5.2) *ftfl?L. 

500** ©X ^ / -;u£J]0;L* ifl^UTDN 
A£ itE;*-**:. f**ftfcit73€ 7 0 %x* y - 
^tft^fc^, **EE£$-tK * LT 5 0 tfflD 

DNA^^^n/:. tt*ftfc®ft2 0rfC. 2.2 
td <D I 0 &*S£EcoR I fctfiifc ( 0. 5 HNaCI. a 5 
UTris-HCl <pB 7. 5 ) . 7 0 ■MHgCI.) £ JjO * . i 
^ ( 5 a i y h/*0 ©EcoR 1 

t 0 ag/«£CDRNaseA<Si«»a) £ JjQ . 

3 7 XT i l$rBlElS$*fc. 0. l%fH 



Hnn a F2-117384 (9) 

K£Hybond N&C7ov-r*y*'$'ttfc. DN A 

y * It •» . ;fflJ:Klt|!}i<lfcl»(^A'(D 
£ n — y © t? % i-ADITtt* 8. 4 kbOEcoR I 7 

x h k r a - ya<*s£r * a £ -p 

«0 O D N ArS&CD n *> 2 0 *l nili£®£ttT 
T % EcoR I £ £ 9 9) BR L % 0.7«7*'D-xy^ 
1S$&&ttT7 v ✓ > y H&#»Ufc„ 8. 4 kbEcoR 

^7^/N'->^-a(Cene Clean TN , Bio- 101 *± ) 
DNA£7#a — Xjtr*&#S31* MMLfc. 
I O^OTE^lCiSdJSftfcDNA*. EcoR ! 
T9J»f L*:pUC19 * ( 3 0 >>« pUCIO. 

5 0 ■HTris - HC t (p« 7. 5 ) . 1 0 urtrteCi I 0 uttDTT. 
1 wrtATP , 3S0 3. i V h T4DNA »J -tr / 3 0 * . 

1 6 t . 2 ISM) . Sfcfc 5 uttm^xxvai® 
JH107 £J&atclfl$**:. J3 "« t£ tft L fc * US S £ 
5 0 X -Gal . 5 rfllPTC. 5 0 tf/at7ytf 



LBlSlfeCttttL. 3 7fC-Si5SU, SJ S «! 

5 0 *f0TECi§ tB^LfcDNACDfl 
5 rf£EcoR I -rgjgfi L, (5 0 «MTris-HC1 (pH7. 5). 
7 «MM«C1«. 5 0 ■HNaCI . 1 «g/a£RMascA . 5 *~ 

V EcoR I /I5*f ) . 0. 7 %r a-*y/H2*v 
ik»*{T^* 8. 4 kbOEcoR |7H^H<pU 

tHG* Z Z tZitfrtotz. Z <D X o iZ L X ft * ft 
? o — y pEco 8. 4 ©DNA^WSHt. 0.5«£ 
Sau3AI"C^£#a? U C 5 0 *HTris-HCI<pll7. 5). 
5 OaMNaCI . 7.HMrCI,. 4 i ~ v K Sau3A I / 1 5 
t£ . 3 7 'C> 2 l#Bfl) . 0. 7 X7JSro-^y;u3 



CcneCt Canute <fc 0. DNA^IO^TEtC0iRL 
tz. 

Cft^Ba.H I T93KU/cpUCU9<ta^SJo$-l!'. 

5jo««> s m t*. ^isfaMvu84*^afctft u 
/c j^sirift ufc^ioia* x -cr u~ he * 

DNAHi7*UKu-^ y T 2fl S L , ^ Ifr £ 

(Tr>fc. 5 rfDNA *EcoR I ^HUdlO T9JWr L tz b 
O .( 5 ^ - v h EcoR | . 5ai v h Hind ID) . & 
tf6a*y h Sph I TW^Ufc tCD^-tft^'fty 
>V^^yt#A*C^>*/f Us il»J#lC;fc^TJt I. 6 kb©7 
•5^> X a^Cfel^Tli. !. 0kb77^> V 

f^«5>ftfc^a-y. pSau 1. 6 O D N A^ifJK 

DMA 5 «r£ Sma I t Sac I T VJ Wr U/c ( I 0 »H 
Tris-HCl (pfl7. 5 >. 2 0 oHKCI , 7 »HHgCI,. 2 0 
- v h Saa I , 20'iiy h Sac 1/50*/. 
3 7 X . 2 l*IO) . Rlo»7ak* 7 * J -/u- ^ 
o a * ;H "Clfilih x * V ->u?jtR£ J; *) D N 
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A £ @ tR L /c. DN A fct££ 5 0 CD E»o ID ffitli 
ft ( 5 0 ■UTris-BCHpHS. 0 ) • 100-HNaCI . 5 »rt 
M«Cl t. I 0 «rt 2->^*ru^/-;i/) K i$ L 
. fc?-*Q*-a-7'lC5 0**CDMBiatfj« 
( 4 O-HftKH- r »J (pH4. 5 ). iOO.rtNaCl , 2 

■rtZnCi,. 105* ^ 'i * n-;u) £A*t*4J£HW,:. 
DNAiSC ! 80 i i v KO Exo ID 3 * U 7 - -tr 

) £Jjd;L. 3 7tcfcfiLfc. WSfcJjD 
H30»rU5^itvr'|y/^ MBSOi 

*Jlcd* 6 s s^siau^c 

L^DNA$3 O^OTEC^tfc, I <£ £ *) 
0X7U-'> 9 yjfi[ (500-flTris -HCI 
(pH7. 5). I00«MM|CI « , tOOaflDTT, 1 0 «HATP ) 
£1m*~* 16*fCDTE. 1 if CD T4DN A M — -tr 



ttffl¥2-ll7384 (10) 

fc . & (C * 7 OtCTl O^RJIfiSiat^ 'J A" — -tr 
£ifcv£$*fc&* 0. 2 « KCI -£2 /rfs S.a I * 1 
( I Oaiy !•/*!) UDjL, 3 7 TC. 1 I* KH R 
fiLfc. *tC7 0XCT5^rJl«fflL. **tcf£ 

i^«-S3 7 tTiSfil, 3 a 

zi a --frb D N A£E33 **£HA<£fcT 

^^^o-.ycD-*1J[7T->*DNA^sgsaLf:. 
7t-^'DNAH, 7 — DEAZA - •>* -jr * 4- > • •> 
-*xy>y</* vr (Sr5il) £ JIH>. > - * 

* 7;uKt£c^ K#lfc£*fTC^ a t C & 
*) -ti£ - 1 ObpSTfcfcLfc* a-y P 0E6-l0 £ 

PDE6-10 CDDNA^ffiiaU. 1 et 0NA£ 
EcoR I T%£ifHfcL. i00p/OTEiCi§«$-ttfc. 
C CDiS ifc 2 flf £ lOOngOD X h o «J X A — 
(AATTCCTCCACC) ^ Jtjn^. . 1.0 id CD 5 £o rffi 4» T if IS 
(16t, 2 > . 7 0 X ICT 1 0 

#nn<s«L«$* i **<do. s« Naci. 



5 i v h CD EcoR I £ JjO*. * 37TC30^ru1«ta 

EcoR iTW^itir. Xho I $ *l * * o - 

y^aSXlJUfc. C CD «t ^ tC U T pDE6- 10 (Xho)(7* 
o t - ^ - * t v r * $> — ) £ ft . 

- CD ^ 9 -pDE6-10(Xho> £ "fr £ *IBB3 
Escherichia colt HV1184 /pDE6- 10 (Xho) it X 

10311^ (PERM P. 10311) tLTi?iE$ntV>o. 
^ y ^ 

pEC0 8. 4 r CD Bal 1 T SJBff U 

fc ( I 0«H TrU-HC!(pll7. 5). 7.n«gCli / 
20rf, 3 7 X . I 1*13) . &c % in NaC|£ 3 
jrf ftO * , 4 a i v r © Sph I £ to * . 1 I* fifl 3 7 
•CtC&fiLfc. K£&0. 7 %7*'a-xy/v^STv 
^.ifc^lT^. 1 kbCD7 7 y r Gene 

Clean? D NA£ lid} Lfc. EHRLfcDNA*. 

sph i <t Siai ryj»f l pucn 8 <ti$te 



nVil84SJB r tf$£lfc$tf /c. JB«f£lft? a - y 

D N A £ JH XI L * ^v^yVrCDftASnfc^o 

-XSrttLfc. C^DNA^iSSt, 1«DKA* 

Sph I &^HindfflT«WfL ( 1 X EcoR I IfitfjnS. 

4 3.5. y r Sph 1 . I 2ii 7 h Hind IB ) * 1. 2 
%7 o - x y"/u:S3SHcM£lT<,* v 0.33kb7^^ 
>Xh*mSttU. * UTCene CleantC <k *) D N A 
^}ll3lllL/c. 7 ? X $ K pttHTV- PL I ^ 

HindE&Uf Sph I ZfihlfUTir^tl/; 
5. 7kb77^> y h 5 One^iHISSlS (£Rloi$ 
?fi a 2 0 pt ) $ * . 

^5CBiJni07 ^Bttlrlft 7 y tr 

^)y^tL-ri/-F (L-a.p7* U - r ) ± "C 
30i-^lBIH^w. 3ai-i!)DNA$ia 
IMPRW^^W cfe 0 » AD N A^iSl^v @ 
^<i:-r*7^^> y h*«WA$4x/c^a-y«U> 
tz. ^CD^o-y*>^DNA^iBS3L. -tOO. 5 
rt^HindDT^glrL/;. 7 0 1C 5 » t T % * 
±IZ\PL % I nf CO I dMdXTP CdATP . dCTP. dCTP . 
dTTP*«.^ l.H^C*) . t 2 * - v hODNA« 
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'J > 7 -** (KJeno« 77/^ h)[^rfiil) £ 
DflX, 3 7 *C T 3 0 JHSIBift Lfc. 7*/->U- 

ttK$**:. D N A« 1 0 *l© I X 7 < Y-*> 9 
350#{a©T4DNA 'J # - -b" £ Jjn * . 

1 6tt-^«at^. 7 0 1 t 1 0 arci&gL. 

U (LSMNaCI £1.2tf* 

Hind ID £ 1 2 -/ httol* 3 7 XT 3 0 ^PeTfe 

SLfc. *IBK JH107* 

•fcfc. L-a«p 7* U— h Cj&Jft $ tlfZ 3 a a — 0 — 

ffi£L-a-p iff{**Slfe<L-a«pr U- h 

HfcfcCD) *TIS«L. & y? titzmfrfr* D N A 

D N A £ 13 33 0. 5 wON A & 4 2- ~ v h ©Ba«H 
I . I 2 mtt© Sph 1 T9)Hli Lfc ( I 0«nTris • 

HCI (pH7. 5). ISO-MNaCI . 7 ciMMeClt ) . 1, 4 
%7 H a - * 0. 34kb<D D N A 7 

V ? * y r Cene CleanT D N A£ I 0 

*I(Z>T EK0ttLfc. C 4l£ 3 0 n«CD P ATl53€. 
Ba.H I RD? Sph I T tfl W Utilfc 3. 5 kb7 * ^ > 



?*Pfl¥2-117384 01) 
EfcWT *U6fSJM107 £jBSf£!ft$** L-a.p 

cbDNA£if35SL. 0.42kb©*-T XCDBa-H I - 
Sal I XTfirfHb% (ONA7^r/H 
S*a-y£$a<Lfc. 9^n/:DNAa5«i&, 
Ba-Hl&tfSal I T«»|L, 1. 4 K 7 a - * Y 
/USSitfttotCjiO. 0.42kb7 7 ^ * V h <£ # SI 
Ceoe CleanC^O 5WOTECi<SU^ # C <X £ > 
Ba.H I - Sal I T 9JWi U/C 1 OngCDpUC-119 i il 
tSEtS***:. E&ift I rf*J?H>, *WJCSnvii84 

ea® 3 a --<fc *> . dn a^ib 

SSL. 7 5 ^> y KD»A$tifc fcfcSftfcCpUC 
ATE : * — 5 * — 9 — * * v h . 
C G>«* * -pUC-ATE £StfT**Uiffl 
Escherichia co I 1 « V t 184 (pUC- ATE) it X £ 15 iff 

K^^%x^«ti?w^Hr(^^xa!ira^3v 10310^ 
(PERM p. 10310) £ u-c <SiE* n-c 



( v y K 4 v g -) im 5 50) 

rot-^-H-; r * ^ -pOE6-10(Xho) 
0. 5 H indlfl &tf Xho I "CtBBl L. 0. 7%7# 
a-zyn/ftSatfcfllKJ:^ 1.6kb077/> y h 
pJOB-NeoO. 5 Rind ID 
XhoITWWfU. 8 kb7 7 *S y r £#810*:. 

P«#£i£tt L*IBGBJH107 tcSAL* 7 y fc" $> 'J 
yfil1t3Di-€ll/:, 3 a - - «k v D N A £ ffl . 
• !U77^> y h €{li2L/c(pAHC.10-Neo) . 
pJOB-NeoO. 5 Bacll I & Sal I Tg)WrU. 

pUC-ATE €Ba»H I & Cf Sal I TWB/rU. 0.42kb© 

ft /i 7' 7 ?■ ^ K" tC cfc *) *HBSIJni07 *J^trf£l^$ 

-t. 7ytr>«jyjHlt3Dji-^^^. ;ti^ 
3Oi-J;0DNA£!B35L. atfj©7*7^^K 
pJ0B-Kco-A TE ^Lt^S d ttt^^/c. pJOB 
-Neo-ATEO. 5 **£llindffl Xho 1 TtflWi 

8kb(077/> / hiiJI/:. pDE-6- 10<Xho) 



cfc •} . 1. 6 kbOllind ID - Xho I 77^^ ^ ^ 0 

£ 4 A IBS J. il 07 £ J&5Tfc!*i**fc. 7yf>U 

K (pAH6-10-Neo- ATE) $ L T ^ 5 ^ o - V ^ ft 
O It /C. 

.:®-<H-^^<iTi ±8Rgi Escherichia 
coU. JJU07/pAHG-10-Neo.ATE it X ^ « iff & ttl 'Jl 

to X & fTi 52 Wi c 5& X « m S ai 10309 <FE«rt 

P -10309)^: UT'iIf <IT V* a . 

3L5S-EL8-. ^JL2l7^ $ F^ttS ( aLLlglJ, 

lltl Sii CD U! C U T 2d 23 L % N e O i& {z: 7- <?> ±. 
CADHro^-^-^tiL, ^LTN eOiflln 
^(DTzfilCADH^ - $ *->?-£trT*rvX 
S KpAHC - 10-Neo- ATE ^ Xho I J&tfRaaH I (C «fc 0 

fe'<^-75^ , /^Bfc i fib * . t h ft vfl 

7^7' 5 y A CDcDNA* ^ T ^ 7* y X I KpUC-X- 
"SA-A ( 3 ) « Xho I JBl na«H 1 TXffirfj 

it U . A X »J - ^ - fii n ^ ^ V 7* U r n t HM y,7 
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7;ur^ yACDcDNA&tfsK *J A € £ T * 7 =7 

IStiC^^O. K p JOB- ADH- HSA 

-A* 

Z 0 7* 7 X 5 K * & MtaSaccharoivces 

cerevisiae AH22/p JDB- AOH - HSA- A « X 3t 15 ffi & 

»£1&X^*f*rW~ffiKttXiffffi#m 10307^ 
(FERrt P-10307) t LT^Iti* H 

ttCl*fc**9U **** (IfeWirXXia . 630-637 
(1985)) CDKURteCttt*. '>(/CKfttfc^fK 
<fc->TiTo*:. *rYPD»it(2X#U'<rh 
y(Oifco) . 1 %W0tX**<DUco) , 2%^^ 
3 — X) 5«2tCAH22«: ( flATa, I eu2-3. Ieu2- I 12. 
his4-5i9.Can I) <OYPDl31|fetC«t*-l»lS?l« 
0. 1 «£ £ )JD * 3 0 X T ft 4 »* Pul ( ffi JX A< O D 600 

to. 5Ki*r**-c> tatai2«*?f->/c. ut 

2.000rp«. 5 #ru1©ifl4>£?fV*JI!fiR ffl f* £ 



KCB ¥2-117384 (12) 

5. 0 «£© 0. 1 HLiSCN«C«ffi 5 
#H*L* 2.000rp-. 5 ^tU ttlO.OOOrp. . 1 

^wcDia^Tmcaufc. » ^n/coa«c*2nLiscN 

1 0 rf* 5 0 %PEC400O 4 6*ICP£*iiSL* * £ 
CI OrfODNArgifc (5 - I 0«ODNA$t 
tr) £)J0;t. 3 0 *C T-BJ*CSia-r S. *©.««3« 
C 1 ■£ G>i*SftSS?;K£ftn*.tf> S (*'^rv^5 
**-CTA5tarS. fc£2.000rp«. 5#P»3£fc 
ttlO.OOOrp. . 1 # HO a* iff WfeHfcB 

^lgt& ( S Dlglft : 2 0 «/ii7fi V 

2 0 «/a£7/U4 : ^ Vl&ttV* 20«/«2>^* 
-y. 2 0 «/«£t y fittiS. 20«/«2 
h')rh7r^ 2 0 iv/aft 4 ? S'A'* 3 Ow/ 
of -< •/ a -f •> y % SOw/rfiafiHS'if'A 30 
«/aif o>y, 5 0«/«£7*-^7 7- y. 

150«/dA«J 0. 15%7 5 J 4 - * h 
ihoyy -c-^ (DifcoK 0. 59*J2&7y* 
~4J** 2 %r * X h a tc 1. 5 3*0>2&^£tol 
*.fct>a>) {fcttfca Di-(Leu* ) £ 



S D l& Ife 5 ■£ C « « L . 2 B M 3 0 X T K » IS « 
Ufc. 2.000 rp- 5^M. 4 X TCDg^lCfc *> Hi 
0 CBfc* 0. 5 «£<D I M v rt^f v -;ncre*i?s 

ifi/Ofc* 0- 5 «£0) 1 M 7 /ut- h 

0. I %2 - / fr* 7 h X ? J — )U % 400m /«* © 
«JM * 'J X - X (Zy«o lyase- 100 T ft ^ X £ ) C 
Pi«i5Lf: f 3 0 XT 3 0 »Pu1«a*«fe^ L X 
7 *a7? A h£&4> (2.000rp.. 5 ttP) U 
100rf<BiS«l ( 5 Omrt^/va 10 
■ H E D T A « 2 5 "HTris • HCl (pH8.0)) Cfi**S3L* 

200*/<&i8ft 0 ( 0. 2 SMaOH. I %SDS)£/jn*.* 
ck < fil&^tzik* *±C 5 tfPffltBLfc. 150*1 
<D 5 M G* f5 * »J 4 i. S )J0 * * «fc<fll^b*±^ 

i o tfPuij&azLfcyu is.ooorp- . 5^>nn. u 

L/i. ^a07*y-/U/^aa*/wi (1 : 1 
r&£fc) ^ « U < iS^ ( 12,000rp. . 

5 # Tul ) U X W ^ IS * Iff U * - 7" C L . 
750 fd O) x 9 J — * ^ * tu * v ? * * * * — € HI 
t>T cfc < ift£ di^?8[€l5.000rp« . 5 #PJ1 



ifi^U. H» KfcrjtfcK O. 5 »«® 7 0 %X 9 J - 
;u * Jill v ^ 5 4 tf - * ifi t» T ifi !2 U 

ft, IS.OOOrp.. 5 ^PuTCD^^-CrtR*@»R^^. 
C O D N A cott«£ A2+Ti*IItel£ 

3o^cDTEaai«cis«ufe, r?x5 k p jdb 

-A0lf-nSA-A^^CAH22C!>j&»«mtt*^^ ^ ^ /c 
D N AttuTi^^liM^ (fc ^iLlfHIidfl . Xho I . 
Ecott t . Qa-U I . Sal I « £T ) « 8l « ^ tt . HI ^ 
■etc J; *)»IPR«#^WU. IH<iU70^ 
^ T^a-xyiU^STvrk-Eft. « 'J 7^ ') ^7 5 K 

A (0 4:^? (-y, 7 BP 
SD(.Leu)lSt&_t^&fcfc*fr--<& D a ^ - ^ 5. 0 
«£COOr««S0(-Lcu)lglfeC«iQ 3 0 XT 2 S 

S$C!)aU^5. 0a£©Y P Dlf!lfeCjjUi/i. C 
*l£ 2 4 H Pul 3 0 "C 0D t ,, *<#>3. 0 tC>K * k 
T*S«Lfc. I25r8i«5.000rp«. 1 0^P«T. 4 X 
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<D 9 T&£Lfcyfc3 0 ft fiil 

4 tCfiHat/i. fc£12.000rp. . 1 OftBk 4 
iCTa^U. tt««9*ftfc. CfcttftSu* 100,* 
© 1 x a — 7 4 V? (loadim) ttffiift ( 5 K 2 - 
^Mrn;/-^, 0. 0025^ 7 0*7*/- 
i^/l/-, 2 %SDS. 0.025H Tris-HCl . 8%/ 
na-^) CfcWL. ^O^l 0 tffc^Sli* 

(sds-*>J7*'j iu7 5 ryju : 4 ~ 

2 0 %«U£*J£<r ^ 8 4 («) X90 (IS* ) x 
1.0 (#*)(*&£■») ) ICffilS LTfttff Lfc. 
tfc*J|tti*ffctt<fjifc (0.025H Tris-HCl (pH8. 4 ) . 
0.192M *J > 0. 1 %S0S ) 6JR t«« 8 0 -A 
©£Ui£T6 OftlBfr^fc. 0I*Cfc*ftUfc-*- 
*-ttPPe U (#7314.400) , MJ7* 

> v A V t fcT*- (#7 321.500) , 

(ft7 331.000) . */<^y.y (ft73 
45.000) . T-^tfUfft 7 S V (ft7B66.200) . 
*X*»J *-*B (ft7 392.500) (£TB10- RAD 



»K1 ¥2-117384 (13) 
- • 7 «; v 7 y h • y/u-c«fc*)Sifeu. i fc a 

Sirlorios * 5 K 7 -f 7 a v * - £ ffl T 

- (BIO- RAD tt ) 
L tz. 7 4*9-*. 1 i# Ri! > * / - /i> tc r£ L 
Uk. 5 ftR32 5«HTris-HCI(pB10.4) /2 0%> 

* y -/uc& t Mc«y 

-HC1 (pHlO.0) t 2 5 artTrls -IICl(pB9. 4 ) / 
4 0«N6-7W-n-*7oyfia#©!X<li?ftC 
**i3U:^ttTtt$*yo * * - tc £ SJ L . 
6 V 0£«E£*ll. 5 l»IS|*ttfc8fc. 7 4*9- 
Z 3 zr * % S Z 0 artTr is — HC I ( P H 7. 5 ) 

/500-H NaC£(TBS) ffH«|i737t v 1 1$ RHlfi 
!2 t /;tft TBS/0.05^T*»een-20 4>T 5 #13 IK 9? 

* w £ iZ «fc 9 £ ifcfr L fc. *tct/it h I&L 
M7i^$^ ( A v £ I 
7f^tfTDST 2.000f&tC$&|RLfc?f;«t 

4 o T -<-/<- £ ^ffl T l ofc«ifi L tz. *<- 



✓N*-£0.053*©T«een-20££t'TBS(pH7. 5 (T- TBS ) 

> ? - -tf T « 3 L, *: * ¥ \K *) *y * I g C . 
BIO- BAD *£32) * I X-tf vf^tt'TB S-C 
3.000(5^ SDK L/ciSflU 0 *f 4> ? ~* - '< - £ & 
Si T 1 1% Rfl JK t2 L . fctCT-TBS T 5 ft Mr -3 2 
®4b'cta : TBST5#Pi5!lEl±yiOJ:-5tc:»c^L 
. 3 10 * K ( H S A ) © & lli 4 - * o a * 

fi?ift£TBS 50«K 3 0 3*i3£J<t7k& 3 0 ^^rR-tf 
/c?$«tctfi?i3r 5 C <»: cc«fc *) Vr^. §feaSlLvlt^ 

7 13 C ^ I" . 0 * . (A) ttSDS-#'J7^') 
;i/T ^ KV /f^5vi*k«)j©ift ^ t - 7 'J M 7 x 

7ft7 5 y £Sfc'tf;tt©te5ftT$> >) % (B) tt 
S DS - #'J7;»J ;u7 ^ y ¥ ^«»ik«*o>*. 
x X ^ 7 a v «r ^ ^ ^ £ it t» lit fc h Ifil yft 7 ;u 



7 $ y <!: ^ $ Ht . t YM. ffl 7 * 7 5 y & & 
Zmtftm* LTffl^/:lj|«t h fc«|7 /u7 
/U7 $ y*^fW«CO^T©tS!R*caF>i. 

( i ) iLifit 

5 :/A!rttt£2->/t'*7l>x^y-;u?a5cU. 
iUSDSteH^^t/cac, SD S * 1 2 « 
*^30^O.f'J7^»J^75 K « ffi *J K 'r ^ C 
ifiijn U , Lacn-I i.U.K. (1970) Sa turc , 227 . 680 - C35 

UT-+^;hB ( 5> : Frd94.000) . ^tfaY.l7iV7S 

% / (^^ 307.000) . t/or/r/ 

43.000) . KHItJlcXeisK 330.000) . 

SMiri/v-f nt-? - 320.000) rck 
? * h 7 ^7 5 v (#7 3 14.400) £UiJH ^ 
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0<*ifc£ft o fc. b HfcfoJ; *} M33*n*:?ffJ£0 
fort? ju7 $ v*ti*tLzmt!iiZik*hL. 

$ v\X. t LilJWK^^L. 5r?B67.000 

(2)JL2J12J&. 

BSEBigisjftiomai LfcE^t urn a 7*7* 

30X<D4t'J7?>JJi'7* KMJK^iEy/UTfe-S 
ft<S D S fc^fcy/i'CfcJjIlL. SDS£Rfc^fc 

* -7 >- • 7 V tj 7 y H ■ 7*^~^fetC^-, 

ffl&&IEttb Hfc»7iw7 * y A £ o>Tl%\k*h>f 
tir-CWthtlktit^fc. S D S £R*tr>fcNativey 



i*r«1¥2-117384 (14) 

JU^I&ifcttC* r^x 6. W0M2££E#b MUM 
b Hill vA c* *3 33 5* *l fc b HH • 

tt*£3ft I 3 HcSt. 
(***1I5Ev*tt) 

L K B US! A«pbol ine PAC 
plate pHEffla 5 -9. 5 * ffl^ 0a®7i A 7 
;u tc o T It r> A: . *fZ A a tt <!: L X . Eti: PI 
-7-* - ; c - 7 3 •> 7 - y ( pM.75.4.85) . 
7 X U y (pi 5. 65) . h>)7^*a7tfA/U 
^□fy (7'* P I5.9K **^ot:y ( y % pI 
6.45) , $*^at:y ($-7. pl7.3K Stfy'a 
b' y ( * •>* 7 * Pl8.3)&v/f-*-*oAC (pi 10.6) 
*{*ffl L fc. «&ffij££E#b Fi'«7*7 , 5 y 
A it , b h jhYft ft* £ Iff 33 3 n b h AM 7 ;p 7 $ 
y tm\ZtZ?\4.$ <D±VB* y y £ pi 4. 7. 4.650- 
*0-74 K # fl! L *: . 

c © *$ * £ s& i 4iatc^r. 

( 3 ) feffifc^flftg 
£&fi£ltt£s Ouchterlony . 0. Progr. A I lergy ■ 



6 (1962)30. CSeeo^ftTlT^ ft. rttete&fii 

«i 7 y h • t^u-cJ: *) It 
fc. ffi^fcl/tlfiLYftl*. Cappel&cfc *) A? Lfc$* 
4' Iff - b h Jfett 7 il/y $ y tftfofll&tf ~5rt/ • 7 U 
-Xtt«fc 9 ©* * Ja- b Hfiirt^/uT'SyljiifiLTfl 

fc* fiKGlffll^I^ b h Until 7 /vy 5 y A it b h 
ftrHJ: 9M33$nfcb h mi^7/u7- $ 

c5t^L/cctP5i«*^^u, zQjjm?it\zm\± 

( 4 ) 7 w*qM7 $ y fflgfllft? 
ftiaia^i^E^b nto'hi7A>7* $ y a ioo«* 

J!|H % 7 7*7 -f K • vnM * ->*r J.tta33v«]ri;7• 
° X -f y - * x y 4771c «fc *k ffili:G>-7 - 
*7/KttoT7Ueifieji|0^4iTnf;. * 

Asp<fc*K 3 2 * 1 <0 C ln£ ? 7 $ / fit SK 25 *< PI 

2*n* rTC«§o«>4 t mari!7^7'$ 



7 $ / 3fe«i* * 3 2Si$T07$;fi3K?i|i^ 
^-ftlT^/;, 7 \ J %ft®7 $ J fiatalUiR 
«Ti ^) . RIlr'fcUAl*. *tt<fcl>93 5^117 $ 
>'*«S7^y«tft^^-,xt^<!:%ilis > H^. Z 

o> IS m ft-"«b its ^^^^ra^y^y^Ccfc^r 
o fli! ?4 # © ?JI tt i5 *^ ^> n « * ^ . 

ifc52®7 $ y &ffi^llAsp.Ala-His-lys.$er-Glu- 
i • 

Val-Ala-His-Arg-Phe-Lys-Asp-Leu-ClyGlu-Clu- 
t 0 

Asn-Phe-Lys-Ala-leu-Val-lcu-lle-Ala-Phe-Ala- 
a • 

Cln-Tyr-Leu-tll n 
( 5 ) HPtCJ^g)^^Ji 

K • 4 * :> X x X & 33 130A -te /< U *> * y > 
^ri^ffilHU Aquaporc BP-300 * 7 J* (2.1 
mI.O X30oa) tCi^t^^jf^fc, *7llt, 

aixh9 7ib^a r ft it * ^ . w&n 
o m ih it . 0. 1 « h »j 7 /u * o » & * a- 1- 7 * h 

a h »J /b© « fit 45« r8 d5 rfc c ^ ^ T f T o Ac . « fZ 
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fcjffitt. 7 <r Y ~ Y U 0 100% £ ? 

Ji^tif of:. C 0»*<Dz£i§ti 200/rf/«in 

TS«*>,fc, :n^?(Db h ik fa 7 

5 y £ rR £ U * 13* 5 J. T Lfcfc^T 6. 

o fz • 

cote^aii 6iatc^r. si** a tit na 
yrj; o $ ftfc t t mwr /vy s y. Bixfiint 

Y & * yAtoirt&too&tfl* ?u o 



Mia 3 F2-ll7384 (15) 

msfcflxmsiGjflBtfffffl/w r a * >7/<* 

-( h * 7 i.TAPS-020810 ( 7. 5 «■ l.DxlOcn) C 
ckotSjB^lT^fc. iStfJU:. 10-rt'J y&mtfift 
/0. 055*7 iMfc* h U * 0- 3 rt »J y&ISai 

?£/0.05%7 ft* Y l ) *) J*^Oi&iS 

3 o ttruiTmn* * * -5 Kit fc. .w oi*oz£ 

# i&7££DEAE-Sepharose Cl-6BTiSt3Ufc{>0£> 

& £ £ E ft HitBTipy^yAOtf— ^©WlB 

«fc *) tft 51 £ ft fc t H i&L iff 7 ■/ S v © ?$ US i# Pel i 
-ftLT^fc. Lfc*<oT> Ko*C7/<* 

b htfUvB 7 ^7 5 V A IX. fc h rtLttrtUfcO t><D <k 



CO*S££3*l 7 He**. H+Att»B»* 
BttfcHiil*»60liat HWT 

;U7'5 Y * + *JV *9 A Y 9 o -? Y '/ ? 

7 -f-Ot£££*:T. 

£7& fc Hfilffl 7 M/7" * y AcDNA££t; * a - y 

-ji y *'<Dfc«>;fcSCtONTECH*±© Agtll£-<* * 
LTttfcSftfc t h BFcONA ? 4 7 v »J < - * 
A 8 lll'iaiftx^7 r -S>*.*«B Y1090 

DNA£j« ^y?V7^^ - (A«ersh*BiaHybo- 
tz * I* * * ? * & (lfc*Stl£ 1 0 T 

U^C (BentonjRC/Oavis Science 151.. 180-182 
(1977)). C <0 3 a — 7* l* & * tawn £ 

(Nucleic Acids Res JL . 6103 - 6114(1981) ) 



^ -» T H/: t h til tff 7 n/ 7* S y cONA © K ?i] 

too *> 5 ' #W!i!rpflJ£ (HKB3»0> ATC a K y 
1 1*9 1'*+ K±ttLA* ^ A T C 3 K ^ OR) 

(,0(IISA-l) , 248« @ © / U ■•> * fr» 260^r 
B©a-f->y*3-Kl"* (> O (HSA - 2 ) . stt^ 
tC 576(§ 0 O »J vfrh* * •> ^£52 585* 
BCDD^ •yy^3-KTSOT^^*HcU< 6^ 
9 V** K A^lpt* 3 ' -»BI«a«€*t;l>© 

(hsa-3) tHUKMTft*. :n^ra-?' 
tt 6 o n a •> y * * a <y - c »» It is as t* 

(r- 31 P ) ATPt<!l*^*f F + t-*' 
€ IB v>Tit -> fc. HS» - 2TBtt©'>^t^$4 
xfc 20000 ^ etll 9 o - y O o *> 4 <HO 9 o - 
y^K>DNA^iQ93 (Blattncr ^Science 202 . 
1279-1284(1978) ) L > Z H ^ EcoR I T ti5 ft L % 
ifjib^O^^-^^av ^ HSA - 2 r 0-7'ck 
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4 7* 'J -f X $ -fr (Southern, J. Ho I. Bio I'. 
503- 517 (1975) ) . » A 7 »J ^ 4 X I, tz 7 y <f 
/ y Ht30(D^D-y^^|HH^* I. 8Kb. 
1.4 Kb. 1. 3 Kb0£$ X h fc. :OiSl.BU 
£ 1. 3KbCD&S07?^> y r £pUC 19 * - 

HSA- 1 £ »SH3«^^rD-7 , il/t3Di 
— /* < 7 l ) ? 4 > a V [Cruoslein <fc 
Hogness P roc. Ha 1 1 . Acad . Sc i . USA_12_. 3961 - 3965 
(1975)) C<fc>> 'J Lfc. Zto&& HSA — 
JO^CaO'^-I XfS^o-y it til (HSA 
I - A) *<ft fcftfc. C CD * a - :/CD D N A 
lttfr£13S«?«*5£ffl « * * -«13«pI8 

• Pi 9 RF-ONA ilCiH, /O't* •>* 0 + 
V 9 — s ( Sanger. P.. Nick I co. S.*; 

«fc EfCou 1 son. A. tt.Proc. Hat I.Acad. Sci. USA 74. 
5463 - 5467 (1977)) C «t *) ft S K W £ L fc . 
-tf HS*-2«ro-riltif^^Agtll^a 

— v©7 , 5-*/W7 ,, J^-f*"-f« xc*^t 



!tfl ¥2-117384 (16) 

O V T HSA-l*ra-7'<ttTlfD : 7*7-^/N 
4 ~f *\ < i£ — > 3 y 4 if t % * 1 (BCDffiilCD ✓ 
* iU*4i * * a - y i g til (HSA- D ) 
Cn*«7 r -•>• D N A*ffl5lLEcoR I M ft feC 
O^t HSA - 1 £ 7* o - 7' £ t T ffl l> * *f - y /n 
^'J^t'-i^s X£fTV> 1. 25Kb CD 7 7 <f * V 

h (hsa- d ) ^ro-'/iAO'ij/^xto: 

4r**>**U;r*-K a ^ ? ifc 

SL/:. HSA — 0 it HSA- 3 r o-7&tt2ML 
tLfr^iz. CCDIsm hsa- 0 ti* ->;w*a 
18 £ 3- Kt *SB#£*£ HSA 1 - A ti b niava 

(T C A) DWJLI&jkzi K'/OtA-/U3 Ky 
TCAlC^{tLT^o:<!:*<r)A^fe. C CD 2 
O D N A 7 7 ^ > y h OIWPRfilJR!6a*3i 8 EltC 

•RB\Eli> s ht>ii>&&7lZ HSA I - A t HSA D CD 



2^(DDNA$aStti2a (WiLUf Xba I * Pst 

«r* vpr oe^ ©te^Lfc t hHM7Ju^ $ 

jgJLKL2.. 7- ^ * l KPUC-HSA-CHPftM (SlOB) 
^MS£S7^*'j|±*X77^--b" ( phoA) CD •> 
7* K£Ettb HHB7 ^7 5 x A4<tt 
^Ufc^^<^*3-Kr5DNA*ttr7 
* $ KpUC-phoA-HSA-A£ ftftttC LTi&hfcLfc. 
t r gFcDNA? -( 7 * "J * HSAcDNA £ 

* o - y i g til (HSA — Q ) a>£Eco8 1 t Xba I 

rfifttc J: ->T£ i; * 7 7 *V y r£33ML* :n 

£pUC 197*7 * S V CD EcoB 1 <t Xba I <t CD Z Sfi ft5 
ft ^5 CD -3 § «*CD 7 7 ^ / y h t T4DKA'J# 

-«if*m^rts^$*iaifl^r7^$ kpuc-hsa- 

Z to 7' 7 * I V h Aha 01 t Sal I CD ~ ffi^ft 



VA^flfl)l 2*80 Lys*£ 3563 S CD 
Thri 3 - Kt *• «J*jE«t h lift 7 ji* ? 
^A^a*^$7$; *»3^^3— Ktoifl 
fc^ «IISr«^«CC 5 ' ^CfOat^DNAffi 

T^Ci^^O^^cLA:. ccD^nK D N AK^Oii 
7 iU * U It * * 7 7 - CD > ^ * A/ *< 7 * K * 
3- KT* DN AK?d<kSi£-CS ^Jl7tC HpaQ 
Cla I «^^6)rtC«fc -,TAfer ^tfi«^52K54 
C G£ 5 ' irtffltCf L^)0}iE^c riUffi 7/i>7 $ 
yA^y/^B©l*eo7$;fi[As p*>«b 

1 1 £@CD7 ^ J ttPhe*3- KftfiHSfiL 
•✓Bft d fe© pUC-HSA-EX)!)>«9^e/c Aha 

n/ sai i zffirfifttti^a^u. $ ^tecne 

^IfifficDv/u^a f-^ o-^y^-c^^-cDf^ 
Icf^JK CDCD-OpAT l53(A«crsha«^t53> T«ig«. 
A. J. &tfSherraU.O.Na ture283 216-218. 1980) 
to Cta I / Sail CDZ ffiyHftfeCD o § 4- 7 7 
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ft V Y ifi^UCO 3 ££>4 DNA»J *T-«fe" IC cfc 
*aift*7"?X$ KpAT-HSA-CXfcft/,:. 

;©r?^^ K ± ? IE ft t h fiL^y n>-f I v A® 

lll©7S;BA$pfr^l lllO)7UKPhe 
i3-Kt*DNAKfl^tt*«,fc. pAT-HSA- 
CX£EcoR I / Xba I T-£r8ffcU. IE* t Hfilffl 
7M/7" $ y A <DA3pi-Phe356* 3 — * D N A 

— £ HSA-ACD */l/*K* C/;i/^«®*3 - Kf 5 
cDNA tt > t h JffcDNA* 4 7 r 7 U 4 - *> £ 3 *: * a 
-y AgtlKHSA I -A)**#5fccDNAE?!lCD!*A<* 

n-c^^EcoR i y h £ 33 34 puc is r 

7 * $ K CDEcoR I *4 H£t*A-r*CiC<*9Hl 
Ift A. 7" 7 * 5 KpUC-HSA- \ cplZta-~y?LtZ. 
Cni'jHSA-A 0 358*9 <Z>7 $ y 68 Leu/>> £ * 
.>;u^3SCD 585#§CDLeu*3- Kl, $ 
*IC3' <9<D#MsRtHS 6 2 31 * * K**t/ 

xba l /Hind m orffirBfbtt^iflsaufc. :^ 

pAT-HSA-CX«fc *) ftfcEcoH I / Xba I " fitfHfc^K. 
tfpUC I8OEC0R I /Hind IB rffirfi ffc^© ? 5 * § 



HO ¥2-117384 (17) 

Tl 7 7 > y h i S-tf TT4DNA 'J *' - * C «fc *) ffl 
IS SIC* If r&^JE^i t nm«7 ^7* $ y AO 
cONA^**^CtaiftAr 7 * I KpUC-HSA-CH*?* 

/£ & £ & t nfo ft 7 /u 7* $ y a <z> £ 7 s / 
4. a®0i3W«H9i 

iBl Hit. 7*7 A 5 K pUC-X-HSA-A©tt55<Di3 
352ait. 7*7 * * KpJDB-NcOCDttKOiaiS* 

3*3 - I Bktf 35 3 - 2 aii^ft^CDADHI ra 
-pOE6-10(Xho)(Dft35© 

31 4 - rta&0 9i 4 - 2 at*, adb i ? - $ * 

- * - v h * * -pUC-ATE CD#33<Dia*I£ 

35 5 Sit. BUfflftS^ 9 — (ADH \ *i V Y 4 
pAH6-lO-Neo-ATE CD ft 53 CD iS IS * 



35 6 0lt. £#7*7 X $ KpJOB-AOH-HSA-ACDit 

33 0 i§ 12 * * r . 

357 ait* t nii«7^y $ yc0KA*^c^?r 

♦clft(*iAH22(pJOB.ADH.HSA.A)CDl&ftC«fc $ 

H fc >£ Sft H S A * S D S - * 'J 7 * «j 7 $ K V 

/i/3Svft«iL. ? v • y y u 7 y h • r/u- 
SfefeCck*)»^dJU/c<>o (a) 

n 7 r^^C«k*)ftliJL/:l)0 (B) £ r . 

3 — *cDMA(HSAcDHA) . £ Cf K Z 0 
cDHAtD&/fctCttffl$4xfc. 3* *»H*3-Kt 
ScDNA<H$A-IA)&tf 5 ' 3fcv5<8£:i- Kt *cDNA 
(hsa -fi) ©#IP&6*J&l&a£*T. 

9 ® It . t h fll yfl 7 7' $ y A CD cDNA Q> 7* 9 
tj-^y/tCfffflL/cSQCDro-T-OS^K^ 

31 I 0 Bit* 7* 7 X $ K pUC-HSA-CH CD 1* 35 O 

351 1-10-311 1-3-0 It. b h ALM7 * 



r^AO^i^3-F 1* *cDNACDt£JStt?d£7K 

T. 

35 1 2 Sit. M ft Aft Eft b Ht»7 ;u7- ^ y 
Atb h JMW*^ t H&7il7 iuT* 5 y CD#*fi£. 
S D S+#D 7^ 'J *7 S KiBUCfiflEV ^tSSTw*. 

35 1 3 Sit. CV^SI^E^ t h tfBYil7 ^7* $ y 
Ait f Ifil Vil ill * t K fil M 7 & -f k y © Ha t i vc # 
«J 7 ^ «i A/7 $ K8K4Ky ^^5vMc*JjC^tt 4 

SB 1 4 a it. W^iI^E^t hUMTJby ^ v 
Ait hUa M di * t nfli« 7 iu r ^ y t & * ^ * 

351 Salt. M!3i££jE7&t Hh»7 iuy 5 y 
Ait nlay,l tb* t v toft? to 7' $ y i * Ouch- 
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5'-^RRffltt-M« 1 1 - Leu 9 Kffi3:T40t* 
<!2*^m} 



HSA-2 5'- AAGGTCCGCCCTGTCATCAGCACATTCAAGCAGATCTCC -3' 
Gty 24 8 - Le u 260 K« S "f 




(3X4) 



HSA-3 5'- T AGATGT TAT AAGCCT AAGGCAGCTTGACT TGCAGC AAC - 3' 
Vi*576 -LeuS85-3' t*K«i3 -tfcgitt 



^ 9 SI 



0 



500 



1000 



1500 2000 *S&2* 



Ahalll Hpall Bq 



EcoRI 



EcoRI 



Ahalll Pstl 
ill f Xbal/ 



Hindlll 



TGA 



EcoRI *9 tn 



EcoRI *9 l " 



HSAcONA 



HSA-IA 



HSA-II 



# 8 ® 



-434- 



HB3 ¥2-117384 (23) 




Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu asn Phe Lys Ala Leu Val Leu He 
GAT GCA CAC AAG AGT GAG GTT GCT CAT CGG TTT AAA GAT TTG GGA GAA GAA AAT TTC AAA GCC TTG GTG TTG ATT 

50 

Ala Phe Ala Gin Tyr Leu Gin Gin Cys Pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala 
GCC TTT GCT CAG TAT CTT CAG CAG TGT CCA TTT GAA GAT CAT GTA AAA TTA GTG AAT GAA GTA ACT GAA TTT GCA. 

Lys Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr Leu Phe Gly Asp Lys Leu Cys 
AAA ACA TGT GTT GCT GAT GAG TCA GCT GAA AAT TGT GAC AAA TCA CTT CAT ACC CTT TTT GGA GAC AAA TTA TGC 

100 

Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu 
ACA GTT GCA ACT CTT CGT GAA ACC TAT GGT GAA ATG GCT GAC TGC TGT GCA AAA CAA GAA CCT GAG AGA AAT GAA 

Cys Phe Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu Val Asp Val Het Cys Thr 
TGC TTC TTG CAA CAC AAA GAT GAC AAC CCA AAC CTC CCC CGA TTC GTG AGA CCA GAG GTT GAT GTG ATG TGC ACT 

ISO 

Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr 
GCT TTT CAT GAC AAT GAA GAG ACA TTT TTG AAA AAA TAC TTA TAT GAA ATT GCC AGA AGA CAT CCT TAC TTT TAT 

Ala Pro Glu Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin Ala Ala Asp Lys Ala 
GCC CCC GAA CTC CTT TTC TTT GCT AAA ACG TAT AAA GCT GCT TTT ACA GAA TGT TGC CAA GCT GCT GAT AAA GCT 

200 

Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp Glu Gly Lys Ala Sec Ser Ala Lys Gin Arg Leu Lys Cys 
GCC TGC CTG TTG CCA AAG CTC GAT GAA CTT CGG GAT GAA CGG AAG GCT TCG TCT GCC AAA CAG AGA CTC AAG TGT 
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Ala Ser Leu Gin Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin Arg Phe Pro Lys 
GCC ACT CTC CAA AAA TTT GCA GAA ACA GCT TTC AAA GCA TGG GCA GTA CCT CGC CTG AGC CAG ACA TTT CCC AAA 

250 

Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu 
GCT GAG TTT GCA GAA GTT TCC AAG TTA GTG ACA CAT CTT ACC AAA CTC CAC ACG GAA TGC TGC CAT GGA GAT CTG 

Leu Glu Cys Ala Asp Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Ser lie Ser Ser Lys Leu 
CTT GAA TCT GCT GAT GAC AGG GCG GAC CTT GCC AAG TAT ATC TCT GAA AAT CAA GAT TCC ATC TCC ACT AAA CTG 

300 

Lvs Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys He Ala Glu Val Glu Asn Asp Glu Met Pro Ala 
AAG GAA TGC TGT GAA AAA CCT CTG TTG GAA AAA TCC CAC TGC ATT GCC GAA GTG GAA AAT GAT GAG ATG CCT GCT 

Asp Leu Pro Ser Leu Ala Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys Asp Val 
GAC TTG CCT TCA TTA GCT GCT CAT TTT GTT GAA ACT AAG GAT GTT TGC AAA AAC TAT GCT GAG GCA AAG GAT CTC 

350 

Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp Tyr Ser Val Val Leu Leu Leu Arg Leu Ala 
TTC CTG GGC ATG TTT TTG TAT GAA TAT GCA AGA AGG CAT CCT GAT TAC TCT GTC GTG CTG CTG CTG AGA CTT GCC 

Lys Thr Tyr Glu Thr Thr Leu Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe Asp 
AAG ACA TAT GAA ACC ACT CTA GAG AAG TGC TGT GCC GCT GCA GAT CCT CAT GAA TGC TAT GCC AAA GTG TTC GAT 

400 

Glu Phe Lya Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn Cys Glu Leu Phe Glu Gin Leu Gly Glu 
GAA TTT AAA CCT CTT GTG GAA GAG CCT CAG AAT TTA ATC AAA CAA AAT TGT GAG CTT TTT GAG CAG CTT GGA GAG 



Tyr Lys Phe Gin Asn Ala Leu Leu Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
TAC AAA TTC CAG AAT GCG CTA TTA GTT CCT TAC ACC AAG AAA GTA CCC CAA GTG TCA ACT CCA ACT CTT GTA GAG 

450 

Val Ser Arg Asn Leu Gly Lya Val Gly Ser Lys Cys Cys Lys His Pro Glu Ala Lys Arg Met Pro Cys Ala Glu 
CTC TCA AGA AAC CTA GGA AAA GTG GGC AGC AAA TGT TGT AAA CAT CCT GAA GCA AAA AGA ATG CCC TGT GCA GAA 

Asp Tyr Leu Ser Val Val Leu Asn Gin Leu Cys Val Leu His Glu Lys Thr Pro Val Ser Asp Arg Val Thr Lys 
GAC TAT CTA TCC GTG GTC CTG AAC CAG TTA TGT GTG TTG CAT GAG AAA ACG CCA GTA ACT GAC AGA GTC ACA AAA 

S00 

Cys Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val Asp Glu Thr Tyr Val Pro Lys 
TGC TGC ACA GAG TCC TTG GTG AAC AGG CGA CCA TGC TTT TCA GCT CTG GAA GTC CAT GAA ACA TAC GTT CCC AAA 

Glu Phe Asn Ala Glu Thr Phe Thr Phe His Ala Asp lie Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys 
GAG TTT AAT GCT GAA ACA TTC ACC TTC CAT GCA CAT ATA TGC ACA CTT TCT GAG AAG GAG AGA CAA ATC AAG AAA 

550 

Gin Thr Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu Lys Ala Val Met Asp Asp 
CAA ACT GCA CTT GTT GAG CTT GTG AAA CAC AAG CCC AAG GCA ACA AAA GAG CAA CTG AAA GCT GTT ATG GAT GAT 

Phe Ala Ala Phe Val Glu Lys Cys Cys Lys Ala Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu 
TTC GCA GCT TTT GTA GAG AAG TCC TGC AAG GCT GAC GAT AAG GAG ACC TGC TTT CCC GAG GAG GGT AAA AAA CTT 

Val Ala Ala Ser Gin Ala Ala Leu Gly Leu End 
GTT GCT GCA ACT CAA GCT CCC TTA GGC TTA TAA 



©11-313 



-436- 



?#IS ¥2-117384 (25) 



(Kd) 

67 
O 
30 
20 



(1) »5HSA 

(2) »QHSA + t ► imfflHSA 

(3) * HfcmHSA 



OX2X3X*) 



0) (2) 



^ 12 El 



(1 ) »©HSA 
(2) e HQfffllSA 



735 

6.85 
6.55 



5.65 

5.2 
4.55 

3.5 





t h ifiLTt 
HSA 



A«H'3aO \ \ 



HSA 



L 



HS AV^J 

eh f-\ 
ifofffHSA W 



HSA 





^15 El 



$16 i 



-437- 



»I81¥ 2-1 17384 (26) 




©Int. CI. ' ouueq- fri^sa^^ 

//(C 12 N 1/19 

C 12 R 1:865) 

(C 12 P 21/02 

C 12 R 1:865) 



-438- 



1» 131 ¥2-117384 (27) 



* tfi ffl iE 8 (§fc) 



5l WiEolU* 



i * 2 ^ B 



6. 



tfflFfffiS ^ ffl X 8 B 



A team 4 3Km5iTB-8ifa r :©r 



!. 
2. 
3. 



08*0 6 3 *M*tfFfB3S 2 6 8 3 0 2 
M iE £ 1" £ *lf 

4* ^ as si a 



r a a 

ttffi Tl05 JtCSffiJffKtf y P1-T@ 8&103- 

»*«/nt> 504-0721 
ft« (6579) * 0) 



(*4 *) 





-139- 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in. the images include but are not limited to the items checked: 

'BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




